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RC31309A-EVK

VersaClock® 8 Evaluation Kit

Description

Features

The RC31309A Evaluation Boards are designed to

support users evaluating the clock generation in

synthesizer mode for PCle® Gen Compliance or jitter

attenuation mode.

Specifications

Best in class performance for various frequencies.

= 156.25MHz Phase Jitter (12kHz—20MHz) 102fs
RMS (typical)
= PCle Gen7 CC jitter: 4.2fs RMS (maximum)

= PCle Common Clock (CC) and Independent
Reference clock (IR) support

On board crystal or crystal overdrive (REFIN) via
SMA

Onboard I2C and SPI communications
4 GPIs and 2 GPIOs (up to 6 GPIOs)
GPIO LED indicator and DIP switch
Test points on outputs for Hi-Z probes

Jumper selectable voltage setting for
3.3V/2.5V/1.8V/external VDD powered by USB-C
or external 5V

[2C or SPI monitor probe points

Board Contents
Items shipped with the EVB kit (EVK):

Evaluation board
USB-C cable
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1. Functional Description

The VersaClock 8 (VC8) Evaluation Boards (EVB) are designed to support users evaluating VC8 devices using
clock generation in synthesizer mode for PCle Gen compliance or jitter attenuation mode. When the EVB is
connected via USB to the user's computer running Renesas Integrated Circuit Toolbox (RICBox™) software, the
devices can be configured in various frequencies with best-in-class performance. The devices offer various
feature with a total of 5, 9, and 12 pairs of differential outputs. Each pair of outputs can be programmed to
LVCMOS or LP-HCSL style outputs. There are up to 6 general purpose input/output (GPIO) and 4 general
purpose inputs (GPI) to support output enables, configuration selection, and status outputs. There is also a
dedicated PWRGD_PDb pin as well. Voltage levels for VDDX, VDDRO0/1, VDDA, VDDCA, VDDD, and VDDBKO-
6 can be set via a jumper. The EVB kit also has a socket for installing an EEPROM. This manual also applies to
RCx1309A and RCx1305A as they share the same reference designators.

1.1 Operational Characteristics

The EVB is capable of function in temperature range of -40°C to 85°C. The EVB is capable of operating in the
VDD values of 3.3V, 2.5V, and 1.8V. The VDD banana connection can be used to set any desired voltage within
the range of 1.71V to 3.63V.

1.2 Setup and Configuration

The following sections explain the Crystal, Input Clock, Serial, GPI/GPIO, Output and Power functions used for
setting up and configuring the devices using RICBox software.

121 RC31305A vs RC31309A vs RC31312A

The RC31305A is a 5 output device. The RC31309A is a 9 output device. The RC31312A is a 12 output device.
The RC313xxA supports synthesizer and jitter attenuator (JA) operations. The RC31312A and RC31309A also
have a Q variant meaning internal crystal, for example RC31312AQ. The crystal pins will not be bonded out to
the package.

The following table summarizes to differences between the devices.

Table 1. Product Variants

Device Crystal Interface Input Clocks JA Support Output Clocks
RC31305A Yes CLKINO/nCLKINO Yes OuUTO, OUT3, OUT5, OUTS8, OUT10
RG31309A v CLKINO/nCLKINO v OUT1, OUT2, OUT3, OUT4, OUT5, OUT7, OUTS,

es es
CLKIN1/nCLKIN1 OuT9, OUT10

C31312 CLKINO/nCLKINO OUTO, OUT1, OUT2, OUT3, OUT4, OUTS5, OUTS,

RC31312A ves CLKINI/NCLKINL ves OUT7, OUT8, OUTY, OUT10, OUT11
R31UHOO39EUO0100 Rev.1.00 RENESAS Page 4
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Figure 2. VersaClock 8 Evaluation Board

Table 2. EVB Functions

Ref. Name On-Board Connector Label Function
RC31312A Evaluation device, 6 x 6 x 0.9 mm 48-pin QFN
1 RC31309A u2 Evaluation device, 5 x 5 x 0.9 mm 40-pin QFN
RC31305A Evaluation device, 4 x 4 x 0.9 mm 32-pin QFN
2 12C/SPI for Aardvark 1139 6 pins header of I2C/SPI pins. FTDI can pigtail off these
connector headers.

USB Type C Jack for connection with the user's computer and

8 |USBlinterface 107 interaction with RICBox Software.
4 XIN/REFIN 115 Crystal overdrive - 0V to VDDX DC coupled (singled ended) or
1.4 Vpp AC coupled.
Differential Clock 0 input positive on J31 and negative on J34
5 CLKINO, CLKINOB J31,J34 . .
CMOS single-ended reference clock input.
R31UHOO39EUO0100 Rev.1.00 RENESAS Page 5
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Ref. Name On-Board Connector Label Function
CLKIN1, CLKIN1B . . . . )
Differential Clock 1 input positive on J44 and negative on J48
6 (RC31312A and RC31309A Ja4, 348 . .
CMOS single-ended reference clock input
only)
8 GPIO jumper 1179 The header can be utilized to provide LED feedback by adding a
jumper
SMA connectors for differential outputs using VDDBKO power
_ rail:
0 Test points for J3, J5, J7, J10, J67, J70, J71, | Populate with a pair of SMA connector J7, J10 for OUT10
gﬂigioun’ ouTio, J75 populate with a pair of SMA connector J3, J5 for OUT11
populate with a pair of SMA connector J71, J75 for OUTO
populate with a pair of SMA connector J67, J70 for OUT1
SMA connectors for differential outputs using VDDBK1 power
rail:
10 Test points for OUT2, OUT3 J47, 352, J56, J61 . .
pot populate with a pair of SMA connector J56, J61 for OUT2
populate with a pair of SMA connector J47, J52 for OUT3
SMA connectors for differential outputs using VDDBK2 power
rail:
11 Test points for OUT4, OUT5 J36, J39, J42, J45 . .
est points for populate with a pair of SMA connector J42, J45 for OUT4
populate with a pair of SMA connector J36, J39 for OUT5
SMA connectors for differential outputs using VDDBK3 power
rail:
12 Test points for OUT6 J30, J33, . .
est poin's for populate with a pair of SMA connector
J30, J33 for OUT6
SMA connectors for differential outputs using VDDBK4 power
rail:
13 Test points for OUT7 J24, 327 . .
est points for populate with a pair of SMA connector
J24, 327 for OUT7
SMA connectors for differential outputs using VDDBK5 power
rail:
14 Test points for OUT8 J18, J21 . .
pol populate with a pair of SMA connector
J18, J21 for OUT8
SMA connectors for differential outputs using VDDBK6 power
rail:
15 Test points for OUT9 J12, J16 . .
est points for populate with a pair of SMA connector
J12, J16 for OUT9
To mount different Crystals.
16 Crystal pads U1 (bottom) .
Footprint 3.2 x 2.5
. DIP switch devices are used to setup GPIO pins based on
17 DIP Switch Swi
witches RC31312A device condition. See Figure 9 below for detail.
An external EEPROM IC and an 8-lead DIP8 socket. Populated
18 EEPROM IC U1l or U12 with AT24C64 or RIEX24064ASAS0I#U0 64-Kbit EEPROM as
default
19 Power VDD Jack 186 External power supply, Positive terminal, Apply 3.3V 2.5V, or
1.8V as default only.
20 Power GND Jack J83, J85 External power supply ground.
21 Power 5V Jack 1183 External 5V to power onboard LDO that generate 3.3V, 2.5V,
1.8V.
R31UHOO39EUO0100 Rev.1.00 RENESAS Page 6
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Ref. Name On-Board Connector Label Function
22 VDDD 799 Power source sele(?tc.)r, se-lect‘ in 3.3V, 2.5V, 1.8V or external
power VDD_J for digital circuit power
Power source selector, select in 3.3V, 2.5V, 1.8V or external
23 VDDBKO 87 power VDD_J for BANKO
Power source selector, select in 3.3V, 2.5V, 1.8V or external
24 VDDBK1 ' ' '
789 power VDD_J for BANK1
Power source selector, select in 3.3V, 2.5V, 1.8V or external
2 VDDBK2 ' ' '
> 390 power VDD_J for BANK2
Power source selector, select in 3.3V, 2.5V, 1.8V or external
2 VDDBK 2 ' ' '
6 3 9 power VDD_J for BANK3
Power source selector, select in 3.3V, 2.5V, 1.8V or external
27 VDDBK4 Jo4 ' ’ '
power VDD_J for BANK4
28 VDDCA 3100 Power source selector, selec.:t in .3'3Vf 2.§V, 1.8V or external
power VDD_J for analog calibration circuit power
Power source selector, select in 3.3V, 2.5V, 1.8V or external
29 VDDBK5 J96
power VDD_J for BANKS5
Power source selector, select in 3.3V, 2.5V, 1.8V or external
30 VDDBK6 Jog ' ’ ’
power VDD_J for BANK6
31 VDDA J91 Power source selector, sel_ect _|n 3.3V, 2.5V, 1.8V or external
power VDD_J for analog circuit power
3 VDDX 193 Power source selector, sel.ectlln 3.3V, 2.5V, 1.8V or external
power VDD_J for crystal circuit power
33 VDDRO 197 Power source selector, sele.ct in 3.2.5V, ?.SV, 1.8V or external
power VDD _J for reference input circuit power
34 VDDR1 or VDDROL 195 Power source selector, sele(.:t in 3.?>V, ?.SV, 1.8V or external
power VDD _J for reference input circuit power

1.2.2 On Board Crystal PAD and Reference Input

The EVB has a pad U1 that can be used for installing a crystal. Different crystal frequencies between 8MHz and
80MHz can be used to match the specific application where the RC31309A will be used. For example, we
recommend using a 62.5MHz or 78.125MHz crystal for Ethernet applications with output frequencies like
156.25MHz or 312.5MHz. Refer to the datasheet for more information on crystal recommendations. The
RC31309A supports a range of C. from 6 pF to 12pF. C3 and C14 can be used to trim the crystal C..

. Overlap pad 2 of R11
b £ Jis with pad 2 of R256 Place close to DUT
{_REFIN

A256 0
I’Q)"v\?_

@ R11 1 2 T
( DNI_Ro402 u1 -
= DHI_XYAL Combo_3p2xaps_2piuipé-aN c3
L o DNI_C0402

i « R257

4 DNI_Ro402 —
= % R258
- 0.00
= N
Fe.

Figure 3. Crystal Footprint and Schematic

I

it

¢ R259
0.00

R31UHOO39EU0100 Rev.1.00 RENESAS Page 7
Jul 30, 2026



RC31309A-EVK Evaluation Kit Manual

The XIN_REFIN input (J15) can be used to overdrive the XIN pin with an external clock with SMA connectors in
single-ended mode. Supported frequency range of the reference input are 8MHz to 80MHz in single ended
mode. Please be sure to install R11. In this configuration, R257 can be used for 500hm termination if needed.

6P105_C
GP105
SDO_LS
[

Figure 4. XTAL Single-ended Ref Input

1.2.3 CLKINO/CLKIN1 Clock Inputs

The RC313xxA can accept two differential clock inputs or four single-ended clock inputs (J31/J34) (J44/J48) to
be used as an alternate reference for synth mode or a jitter attenuator source. To enable proper connection,
make sure R228, R229, R230, and R231 are populated and R287, R288, R289, and R290 are unpopulated. The
RC313xxA contains internal termination to support LVDS, HCSL, CML, LVPECL or CMOS levels. AC coupling is
also available. The supported reference clock frequency range in differential mode is 8kHz to 650MHz, and 8kHz
to 250MHz in single-ended mode. When CLKIN are not used, they can be configured as GPI.

v

2 BMALLFPHST-EMT T .
CLKINO_GP1O 2 o I R v P
GP10S PUD"_' H?Ei(lI,..“‘.'l)l{“kg:-1(|.'J CLEING GPIO C H?ﬂ."IWM(IV
.. Re62 04 : ;
GP105 PDH L 1 LI SUOHOB. ABH. G o ]
) L . H: h‘lw.-ﬁl.’ CLEINGE_GPh_C WIW’:N.K“
S b= | CLKINOB_GPI1 = '

J y CLEINGE_GPI1_R
SWA-L-P-H-ST-EM Place close to DUT

Overlap inline resistor
pads with GPI path

CLKINO_PU[
CLKINO_GP10
CLKINO_|
O == |CLKIN1_GPI2  cikinoe SMA--P-H-ST-EM1

CLKINOB_GP1_c| | i [[E_
L

B cLkINI_PU[T],
cm[m_ﬁplz_cBL:
CLKIN1B_GPI3  CLKINIL_PDL.]:

CLKIN1B_PU 48
CLKINIB_GPI3_c | |un . .- -

Figure 5. CLKINO/1 Single-ended / Differential Ref Input

CLKINIB_PD| .

1.2.4 Serial Connection

The EVB can be connected to a computer via a USB. The on-board USB-to-MPSSE Bridge (FTDI FT232HQ)
can handle the data communication. The +5V from the USB powers the on-board regulators or external 5V via
banana connector J183. Jumper J184 is used for selecting 5V rail is powered.

RC313xxA supports I2C and SPI. By default, blank VVC8 units are configured as SPI 3 wire. However, dash-
codes 001 and Q01 units are EEPROM load enabled and are default 1I2C. The jumpers in the lower left part of
the board (3175, J176, J177, J178) can be removed to disconnect the FTDI chip from the serial bus. By
removing these jumpers, an Aardvark can be used instead. J139 can be used to probe the serial bus. Refer to
the schematic for configuration options. The 12C or SPI signals are level shifted to match RC313xxA (see

Figures 6 and 7).
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Figure 7. Jumper for 12C/SPI 3W or SPI 4W
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GND 7| FTDI_NCS
FTDI_SDO = =¥l FTDI_SCL
NC = “=7|FDTI_SDI

NC . =[FTDI_sDO
“JFTDI_SCL

AARDVARK

Figure 8. Aardvark Adapter Connection J139

1.25 GPIl Header and GPIO DIP Switch Selectors

The EVB has 3 pin headers for GPI pins and a DIP switch (SW1) to support GPIO on RC313xxA device. In order
to use GPIO, GPI1, GPI2, and GPI3, jumpers J186, J187, J188, and J189 can be used to pull up or down the
input respectively. For GPIO, DIP switch SW1 can be used. The middle position of DIP switch leaves the pin
open. GPIOO has the first 2 DIP switches connected to the signal. To allow for DIP switch control move jumper
J181. The DIP switch can now pull high or low as needed. Setting a switch high and the other low results in a
mid voltage. To allow the DIP switch to control GP101,2,3,4 resistors R99, R100, R102, R104 need to be
populated. Move the DIP switch to the “+” side to pull the pin high and move to the “-” side to pull the pin low. By
installing jumpers on J179, the LED can be used to indicate the state of the GPIO pin. GPIO5 is referenced by
VDDX so the pull-up and down jumpers (J190 and J191) are near that VDD pin. RC313xxA has a dedicated
PWRGD_PDb. Push button K1 can be used to momentarily reset the device. This pin will need to be configured
for soft or hard reset.

Table 3. SW1 Description

Switch 1 = GPIO0 Connects via J181 as General Purpose Input/Output 0. Set to middle as
default on EVB

Switch 2 = GPIO0 Connects via R181 as General Purpose Input/Output 0. Set to middle
as default on EVB

Switch 3 = GPIO1 Connects via R99 as General Purpose Input/Output 1. Set to middle as
default on EVB

Switch 4 = GPIO2 Connects via R100 as General Purpose Input/Output 2. Set to middle
as default on EVB

Switch 5 = GPIO3 Connects via R102 as General Purpose Input/Output 3. Set to middle
as default on EVB

Switch 6 = GPIO4 Connects via R104 as General Purpose Input/Output 4. Set to middle
as default on EVB

Switch 7 = NA No connection

Switch 8 = PWRGD_PDb Connects as PWRGD_PDb

Figure 9. DIP Switch SW1

R31UHOO39EU0100 Rev.1.00 RENESAS Page 10
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1.2.6 Outputs

Each of the 5, 9, or 12 differential output pairs can be programmed (output mode) to LP-HCSL or LVCMOS logic
type. LVCMOS is a single ended logic type and the output pair will essentially be 2 CMOS outputs of the same
frequency.

LP-HCSL is the most versatile output because it can be customized. The LP-HCSL driver is simply a voltage
push-pull driver. The RC313xA LP-HCSL can be programmed to different amplitudes ranging from 800mV to
940 mV. The slew rate can be programmed (Ipsr) to slow, 2-4 V/ns or fast, > 4V/ns. The output driver has source
termination. The output impedance can be programmed (Ipimp) to 100 ohm, 85 ohm, or 33 ohm differential.
When AC coupled, the LP-HCSL driver can be compatible with LVDS and LVPECL signal swing requirements.

For LVCMOS output type, output phase can be programmed (prog0 or progl) to be out of phase or in phase.
Each output can also be tri-stated (prog2/prog3). The slew rate can also be programmed (cmsr) to 2 or 3 V/ns.
The single-ended outputs support CMOS swings of 1.8V, 2.5V, or 3.3V as determined by their VDDO voltage, or
1.0V or 1.2V CMOS swings as determined by programming.

RC313xxA is default with LP-HCSL output type on all outputs of EVB.

Figure 10. Output Termination with SMA Connector, Figure 11. Output Termination with SMA Connector,
Top Side Bottom Side
c197 -
ouTe PN _ OUT8_R 1 2 OUTE C

[
I
1 4700pF
Drm 0402 I
2 i T
0402 DNI_FIO4[}2 ulioztﬁé s

ouTss ouTtes” R36 |2 OI_JTBB_t
1 2 : [ J21
R38 4700pF o SMALLPHS

Figure 12. Output Schematic

Figure 10 shows the default output termination for LP-HCSL (100 ohms) with SMA connectors (J18, J21). There
are place holders for termination resistors on the bottom side of the EVB. C197 and C198 are installed by default
for measurement via SMA connector. To make Hi-Z measurements, simply leave C197 and C198 unpopulated.
For LPHCSL (33/85 ohms), simply cut R29 and R38 and install the correct resistors to impedance match the
output trace. For LVCMOS, install a 33 ohm resistor for R29 and R38.

R31UHOO39EU0100 Rev.1.00 RENESAS Page 11
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1.2.7 Power and USB Connection to Computer Host

As mentioned before the EVB is connected to a computer via the USB cable. It is recommended that the cable is
connected to at least a USB2.0 port. The USB provides +5V as power source to the on-board regulators. The
on-board regulators support 3.3V, 2.5V, and 1.8V voltages to the entire EVB

The voltage source can be either from on-board voltage regulators for 3.3V, 2.5V, 1.8V or from VDD_J banana
connector. The banana connector can connect to a bench supply and the connection can be used to measure
total supply current into pins as reference. When all powers are selected from VDD _J power jack, the USB
connection will still be needed in order to connect to computer for programming RC31309A using RICBox.

In Figure 13, the source for pin VDDO1 (J52) is chosen to be 3.3V. If VDD_J is provided, the jumper can be
moved to pin 3-4 of header J52.

e

C60 Fuj - hSVDDBKl

"

cs59 o) -;VDD

VDDBK 1% | 7 "REG_1.8

L

DELTRON

cs1 mem | == =MEG_3.3
cse pmm (RZLTS REG_2.5

| S—
-3
L4

Figure 14. Power Source Selection for BANK Voltage

Figure 13. Power Source from USB
Connector, 5Vin, or VDD Banana

1.2.8 Renesas Integrated Circuit Toolbox (RICBox)

The Renesas Integrated Circuit Toolbox (RICBox) software can program the RC313xxA on the EVB using either
the on board FTDI chip or Aardvark tool. RICBox provides a user-friendly interface to support programming
configurations into the RC313xxA on the board. For more information about RICBox, see the Renesas IC
Toolbox User Guide.

1.28.1 Programming the RC313xxA using RICBox Software
1. Connect J107 on the EVB to the user’'s computer using a USB cable.
2. Launch RICBox as described in the user's guide.

a. The software and guide are downloadable from the product page.
3. For a new configuration, click on “Create new project”.

R31UHOO39EU0100 Rev.1.00 RENESAS Page 12
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RENESAS
File  Help

:{E N ES AS E\G Recent Projects

BIG IDEAS FOR EVERY SPACE

E Create new project \
You have no recent projects

li-. Open project

@ Links

Renesas Website
Sales Support

Technical Support

Figure 15. RICBox Start Page

4. Select the product family (VersaClock8), then select a product variant (part number) and push OK.

RENESAS RICBox

Select a Product Family Select a Product Variant
FemtoClock3
FemtoClockd RC31312AQ (rev BO)
OCLite RC31309A (rev BO)
ProXOLite RC31309A0) {rev BO)
VersaClock? RC31305A (rev BO)

VC7-Lite RC31312A (rev A2)

VersaClock& RC31312AQ (rev A2)
Versalite RC31309A (rev A2}

Figure 16. Select Product Family and Variant

5. On the Inputs wizard page, mode for XTAL REFIN can be set (XTAL, XIN overdrive). Expected input
frequency needs to be entered. The C. can also be set internally between 6pF to 12pF.

R31UHOO39EU0100 Rev.1.00 RENESAS Page 13
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Configuring RC31312A

Crystal

Operation Mode
Frequency

XIN Pin Overdriven
XIN Cap

XOUT Cap

Reference Clocks

CLKINT

CLKINTb

Cancel

CLKINO | 100 MHz n

CLKINOb o

Jitter Attenuator ¥

075pF v

075pF v

(o= IE

HCSLDC Coup... ~

DISABLED A

Step10f4  Inputs

« XIN_REFIN supports fundamental crystals or can be overdriven.

« CLKINO/CLKINGb and CLKIN1/CLKIN1b support differential or singled-
ended input clocks.

- Operation Mode:

Synthesizer - The device is configured to use  single clock source as
the input to the analeg PLL (APLL). The APLL then uses that clock
seurce to generate the outputs, The reference source is selected by
using the APLL Reference mux and can come frem either XIN or CLKIN.

Jitter Attenuator - The device is configured to use the reference for the
XIN pin as the input to the APLL and the clock source at the CLKIN pin
as reference for the digital PLL (DPLL). The DPLL settings will become
available when this mode is selected,

DO - The device is setup as a digitally controlled oscillator, whereby
the output frequency can be adjusted vis a frequency control word.
This turns off DPLL functionality and uses clock sources similar to
Synthesizer mode.

Next Finish

Errars Warnings RC31312A Mot Connected

Figure 17. Inputs Wizard Page

6. If Operation Mode is set to Jitter Attenuator, the next wizard page is DPLL. Pick a premade profile or create

your own.

Configuring RC31312A

DPLL Profile | Synchronizer

*laf]

Synchro

58262 EEC Option 1
Normal Ban| G-8262 EEC Option 2
Actugl: ~2| G.82621 <EEC

- ]

25Hz)

Acquire Bandwidth Goal

Decimator

Decimator Bandwidth Goal

Gain Peaking

Normal Gain Peaking Goal

Acquire Gain Peaking Goal

Phase Slope Limit

Nermal Phase Slope Limit Goal
Actual: ~67.8158us

Acquire Phase Slope Limit Goal
Actual; ~67.8158ys

Cancel

250Hz E

Actual: ~246.7406Hz (-1.3038% from goal of 250Hz)

2.5kHz @

Actual; ~1.9428kHz (-22.2876% from goal of 2.5kHz)

02 E

Actual: ~0.1944 (-2.7906% from goal of 0.2)

02 @

Actual; ~0.1905 (-4.7448% from goal of 0.2)

None E‘ nsfsec
None E‘ nsfsec

Step2of4 DPLL

Previous Mext Finish

Errors Warnings RC31312A Mot Connected

Figure 18. DPLL Wizard Page

The next page is to configure spread spectrum clocking, if needed for your application. On this page, any FOD
can be enabled for SSC for down or center spread. Percentage and modulation frequency can be set as well.

R31UHOO39EU0100 Rev.1.00
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RICBox*

Configuring RC31312A Step3ofd  Spread Spectrum -
SSC FODOD
Enabled @
Mode Down Spreading  * E
Percent Spread 05 E
Modulation Frequency 31.5kkHz E
SSC FOD1
Enabled @
Mode Down Spreading  * E
Percent Spread 05 E
Modulation Frequency 31.5kHz E
SSC FOD2
Enabled E
Mode Down Spreading  * E
Percent Spread 05 E
Modulation Frequency 31.5kHz E
Cancel Previous Finish
Errors Warnings RC31312A Not Connected

Figure 19. Spread Spectrum Clocking Wizard Page

7. Configure the output settings which includes the divider source (VCO post div, FOD0-2, IOD source mux),
output frequency and output mode (LPHCSL, LVCMOS). If a bank is to be unused, use the power down
check box to turn off the bank. Click on the settings icon to adjust amplitude, impedance, and slew rate
for each output.

RENESAS

Configuring RC31312A

APLL Frequency

9GHz

(a]

RICBox™

Bank 0

Source

Goal Frequency

VCO/N

Mone

o
o

Output 0
Mode POWERED DOWN
Settings

powered down

Output 1

Mode POWERED DOWN
Settings

powered down

Output 10
Mode POWERED DOW

Settings
Use GPIOs as Output
GPIO1 / GPIO2

Output 11
Mode POWERED DOW

Settings
Use GPIOs as Output
GPIO3 / GPIOA

0

0

o

we

Cancel

+ Outputs are arranged in output banks and some output banks share

multiple outputs.

+ Each output bank gets its frequency from the selected clock source.

Step4ofd Outputs

Previous

Finish

Errors

Figure 20. Outputs Wizard Page

Warnings

RC31312A

Not Connected
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8. Click the Finish button

kS

Powered Up

LPHCSL Slew Rate

fast - 4 V/ns

E LPHCSL Impedance | 100 Q

£ CMOS Slew Rate

3 Vins

L¥

LI

Figure 21. Advanced Output Settings

Fimish

Untitled - RICBox*

to view the summary of the configuration.

Diagram

9. To go back to any of the previous wizard pages, click the wizard §

Help
RC31312A 200dev3533111+28e8cdcd [l Reference
Settings
Dash Code
Mode
Current Mode A
Inputs
XIN 50MHz
CLKING 100MHz
CLKINT None
CLKINOB None
CLKINTb None
SysClock
Quad SysClock Frequency 300MHz
Outputs
ouTo 100MHz [LPHCSL 1000
oum 100MHz [LPHCSL 1000
ouT2 powered down
ouT3 powered down
ouT4 powered down
ouTs powered down
ouTe powered down
ouT? powered down
oute powered down
ouTe powered down
ouTio GPIOT / GPIO2
out GPIO3 / GPIO4
APLL
APLL Frequency 9GHz
Divider 180
DPLL
Enabled yes
Divider 180
Normal Phase Slope Limit ~67.8158ps
Acguire Phase Slope Limit ~67.8158)s
Frequency Offset Limit 976.548ppm
MNermal Bandwidth ~1200147Hz
Acguire Bandwidth ~1200147Hz
Decimator Bandwidth ~124.3398kHz
MNermal Gain Peaking ~0.1970d8
Acguire Gain Peaking ~8.2231d8
Errars Wamnings RC313124 Not Connected

Figure 22. Configuration Summary

icon.

10. RICBox is now ready to connect to RC313xxA. Push the “Not Connected” button in the lower right part of
RICBox tool. Then push “Connect”. Note that RICBox will still connect to VC8 if no XIN in present.

RC313124

]
t{! Connect
¢ Configure

Mot Connected

Figure 23. Connect to VersaClock 8
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11. The “Not Connected” button will turn green and changed to “Connected”. Click the button again to “Program”
the part.

ouTo
ouTab powered down

GPIOL  GPlinputy
GPIDZ  GPI, input Disconnect

Program |
GPIO3 GPI, input,
[PINA GPI innut Rea-:i Write all registrs to the device.
# Configure
ey re=pe— - -

Figure 24. Program VersaClock 8

=S
180,/ Bank Output Mode Dutput Ensble
e |
Guals Actuals
aosa
aon aute
prome No= o' ourey  Powered down
alma
ronz " wom | Mo & outsy  Pewered down
Qo - .
aur?
LU = o "] Neat o auTy,  Pewered down
KRN | 50 M n XIN_REFIN . Al —+ voorr v (ol | . :
e | ouTe
pyes . gowired down
=k Nese ‘ ouTgh  Peered dows
uTs
INTDC neanitars , ouTes  Pewered down
Fo01 N o Mome o
. ey Powered down
T ouTsp P
N 100Me n Dokt ot
HESLOC Coupted - E ouTs
L o o Powered down
o "| None o
ey Bewered down
VI el autzh
]
ourt .
puTie  ADOMHE [LPHESL 1006]
coumg Skt Mads -
CrLARLED . outa o
cunne o L ourge  0UMHZ [LPHCSL 1000]
s oo - L - |
= o GPRL
o Gmoz
sesrcmoms [ ]| g
691/ GO Canl Seriad Inferd Supphy vl EEPROM Device Start ame T bt
391/ ORI Confi riad Interfnce ey Valtages vice Startun oo 0 I et

Emoes. Warnings RCIIIZA Mot Connected

Figure 25. Block Diagram

RICBox can also load RBS files others have created for repeatable and fast configuration setup later.
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2. Evaluation Board Components

2.1 Layout Guidelines

For designing the layout around the RC313xxA, below is a list of items to keep in mind.

211 EPAD

Make sure there are enough vias to allow for proper thermal dissipation. The EPAD may be connected to VEE
(negative power supply) to allow for split power planes for different input/outputs styles. The EVB has VEE
connected to ground.

2.1.2 Crystal/Reference Input

Place the crystal as close to VC8 as possible. Make XIN/XOUT trace lengths the same. For external tuning caps,
connect them from XIN/XOUT to EPAD reference voltage. For single ended reference input, route only the
REFIN trace as single ended 50 ohm.

2.1.3 Serial Connection

The serial interface can function from 1.8V to 3.3V for VDDD. If serial communication is needed, the SCL and
SDA pull up resistor need to connect to VDDD. Use a level translator if needed. Refer to section 1.2.3 to
understand more about the level translator. Acceptable values for pull up resistors are 1K ohm to 10K ohm. It is
recommended to route the serial signals close to each other. Be mindful of EEPROM operating voltage.

214 GPI/GPIO

In order to utilize GPI, CLKIN must be disabled as they share the same pins. The logic levels are determined by
VDDD relative GND. The GPI can be configured to have internal pull up/down while GPIO can only have internal
pull down. Signals should be routed to minimize return loops. GPI0-1 reference VDDRO, GPI2-3 reference
VDDRL1. GPIOS5 reference VDDX.

2.1.5 Outputs

For LVCMOS outputs type, route single ended 50 ohm and place an inline 33 ohm resistor near VC8. For
differential outputs type, route differential 100 ohm. For LPHCSL, an inline 7.5 ohm resistor near VC8 is needed
if output impedance is set to 85 ohms. An inline 33 ohm resistor near VC8 will be needed if the output
impedance is set to 33 ohms. Inline capacitors may be used to AC couple the outputs as needed.

2.1.6 Power

Please follow the recommended schematic for power filtering. Each 0.1uF needs to be placed as close as
possible to the respective RC31309A power pin. When using the 5Vin banana, the expected current for 50MHz
crystal and all outputs set to LPHCSL (100 ohm) running at 156.25MHz is about 370mA (1.85W). The 5Vin
powers the FTDI, isolators, level shifters, 3 x LDO. Powering VC8 using VDD banana (3.3V), the expected
current for the same config is about 360mA (1.19W).

R31UHOO39EU0100 Rev.1.00 RENESAS Page 18
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1.8V Rail &

FB15
% ; "
1.8V or 3.3V Rail ™7 =) — { vDDD
c39
10uF ca0
re and 0.1uF
.....
alog VDL o n.|
R23 ' '
FBg 0.5
e 7 s (R i
c23 c24 Cc25
10uF 4.7uF 0.1uF
= — o
= - = =
pular 7 e VDDXO
=
c73 C74
4.TuF 0.1uF
bl I
R51 i d
1
VDDREF
1 2 ™
c75 C76
4.TuF

1.8V Rail

FB10

<\
1T\ 32

2.2

Figure 26. Power Supply Filtering

Schematic Diagrams and Board Files

The evaluation board schematics can be found on the landing page of the VersaClock 8 EVK.

2.3

Bill of Materials

The bill of materials can be found on the landing page of the VersaClock 8 EVK.
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3.
3.1

3.2

50MHz Crystal 100MHz OUT3

PN Typical Performance Graphs

®

Phase Noise l
signal Frequency 100000645 MHz - REW 0.3 % SGL
XCORR Factor 10
0 dBE Meas Time ~3.4& Meas Phase Noise
100 kHz 10 ik H,,U|\_,i.,¢, ] T
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ZEREIELT RN} TS At e
BOO0.000 kHz 144,30 JBefHz
1000 s 1558 20 48r dkle
0.000 MHz 16642 dBefHr
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1 1 12.000 kHz 20,000 MHz £6.41 dBc 3.88 m®/67.63 prad 337.998 Hz 107.641 fs
2 2 12.000 kHz 20.000 MHz -86.39 dBC 3.88 m®/67.73 prad 338.000 Hz 107.799 fs
i weady -

15:54:19 11,05, 2026
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Phase Noise
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372 d8m  XCORR Factor 10
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1 1 12.000 kHz 20,000 MHz 82.41 dBc 614 mef107.13 prad 435,874 Hz 109.123 s
2 2 12.000 kHz 20.000 MHz -82.33 dB¢ 6.20 m°/108.16 prad 446.919 Hz 110.168 fs
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3.3 50MHz Crystal 312.5MHz

®

Phase Noise l
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2 Integrated Measurements B
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Il Ready
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3.5
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4. Ordering Information

Part Number

Description

RC31309A-EVK

RC31309A-EVK Evaluation Kit

5. Revision History

Revision Date Description
1.00 Jul 30, 2026 Initial release.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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